SUMMARY Experiments were carried out to determine the minimum amount of inoculum of gonococci that is needed to produce growth in ANM liquid medium. This was found to be less than had previously been thought. Minimum inocula were used to study penicillin sensitivity in liquid medium. This work showed that growth occurred at higher concentrations of penicillin with larger inocula. Evidence was also obtained which suggested that in some circumstances penicillin acts bacteriostatically rather than bacteriocidally. It was also shown that growth of gonococci can be inhibited in liquid medium by the presence of hyperimmune serum, the inhibition being more marked in the presence of fresh complement. This work is continuing in the hope that it may provide a basis for a much-needed serological test for gonorrhoea. This would be especially valuable in chronic assymptomatic infections.
Introduction
The gonococcus is a delicate organism which has a limited survival on solid medium. A new ANM liquid medium (Hafiz and McEntegart, 1976) which allows gonococci to survive longer was used to study four aspects of the growth of gonococci:
1. The smallest amount of inoculum needed to initiate growth. 2. The penicillin sensitivities in ANM liquid medium compared with those obtained using the plate method of Reyn et al. (1963) . 3. The effects of adding penicillinase to cultures inhibited by penicillin. 4. The effect of specific antiserum on growth of gonococci in ANM liquid medium.
Materials and methods

ORGANISMS
Numbered stock strains that had been stored in liquid nitrogen and thawed were used. They were plated on Difco GC plates as required. Nine were originally obtained as fresh isolates from the Sheffield Special Clinic; the following international reference strains were also used: K2 (Kellog), III, V, and VII.
The solid medium used was Difco GC medium. The ANM liquid medium was made up as described by Hafiz and McEntegart (1976) and distributed in volumes of 10 ml in universal containers. Corn or soluble starch was used and defined supplement (DS) could be added.
CULTURE
Inocula used in both plate and liquid cultures were 0-1 ml of serial dilutions of a dense suspension (optical density Brown's tube no. 5) of gonococci in phosphate buffered saline (PBS). The total number of organisms was confirmed by using Miles and Misra counts (Miles et al., 1938 Misra counts were made to determine the sizes of inocula; the growth after 24 hours was determined in each bottle by subculturing on to plates. Results in Table 1 show that growth occurred with inocula as small as 10 organisms or less per 10 ml tube of ANM liquid medium.
ANTIBIOTIC SENSITIVITY VALUES
The antibiotic sensitivity values in liquid medium were compared with those from the routine plate method and the possible effects were investigated of penicillinase on cultures apparently inhibited by penicillin in liquid medium.
For each of 13 strains of gonococci the standard plate sensitivity was measured and the value in liquid medium was given by the penicillin concentration which inhibited the growth of a minimum inoculum of gonococci, the growth being assessed at 24 hours by subculturing on to plates. Penicillinase was added to bottles in which there was no growth after 48 hours; these were then subcultured at 72 hours.
Results for six strains are given in Table 2 . They show that inoculum size may affect penicillin susceptibility, and in these cultures growth occurred after the addition of penicillinase.
To compare the two methods the values were arranged in rank order (see Table 3 ); this showed a correlation which appears to be statistically signifi- In 65% of cases growth occurred in 10 ml ANM liquid medium with fewer than 10 gonococci which is much less than had previously been thought (Hafiz and McEntegart, 1976) .
Four different media were used and ANM plus soluble starch plus DS was chosen as the best medium for future work. Significantly, in the cases of two strains only one gonococcus was estimated to have been inoculated and this produced growth. The small amount of inoculum necessary has led to recent attempts to culture blood samples in liquid medium when looking for gonococcal septicaemia. Penicillin was here apparently behaving bacteriostatically yet it is normally described as bacteriocidal; this may have clinical relevance. It may be related to type as both strains K2 and 151 are colony type 5 producing gonococci. An alternative suggestion is that growth after the addition of penicillinase was caused by reversion of L-forms which had survived in the presence of penicillin; however attempts to substantiate this by demonstrating L-forms using the electron microscope or by culturing filtered samples on plates with incorporated polyvinylpyrrolidone were unsuccessful (Lawson and Douglas, 1973 Inoculum size-gonococci per 10 ml calculated using Miles and Misra counts *Growth only after penicillinase was added **The annomalous growth in a control after penicillinase was added 
